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ABSTRACT 



A substrate spin cleaning apparatus includes a nozzle 
attached through a first and second support brackets to 
support shaft that is rotatable about a vertical axis. The 
nozzle delivers a cleaning liquid to the surface of a spinning 
substrate in a pin-point mode and under high pressure, while 
moving a liquid application point on the substrate surface 
between the substrate spin center and peripheral edge of the 
substrate. The first support bracket defines an arcuate slot 
extending within a plane including the spin center and a tip 
of the nozzle and along an imaginary circle about the spin 
center. The nozzle is attached to the second support bracket 
connected to the first support bracket which in turn is 
through the arcuate slot, to deliver the cleaning liquid to the 
spin center. The application point is movable through the 
spin center regardless of the inclination angle of the nozzle 
relative to the substrate surface. The nozzle inclination angle 
relative to the substrate surface is readily variable in accor- 
dance with the thickness or type of layer formed on the 
substrate surface, or the type of contaminant to be removed 
therefrom. 

20 Claims, 4 Drawing Sheets 
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SUBSTRATE SPIN CLEANING APPARATUS According to the present invention, the inclination angle 

of the nozzle relative to the substrate surface is variable in 
BACKGROUND OF THE INVENTION accordance with the thickness or type of layer formed on the 

substrate surface, or the type of contaminant to be removed 

(1) Field of the Invention s therefrom Moreover, the nozzle is movable by guiding 
The present invention relates to substrate spin cleaning action of the arcuate guide when varying the inclination 

apparatus for cleaning semiconductor wafers, glass sub- angle of the nozzle. Consequently, regardless of the incli- 

strates for photomasks, glass substrates for liquid crystal nation angle, the application point at which the cleaning 

displays, substrates for optical disks and the like. More liquid from the nozzle collides with the substrate surface is 
particularly, the invention relates to a substrate spin cleaning 10 movable always through the spin center of the substrate 

apparatus having a substrate supporting device for support- surface. The spin center is never left uncleaned. 
ing a substrate and spinning the substrate about a vertical With the feature of the nozzle angle being variable 

axis, a nozzle for delivering a cleaning liquid to a substrate relative to the substrate surface, the cleaning liquid is 

surface in a pinpoint mode and under high pressure, and a delivered at an optimal angle to the substrate surface in 
nozzle moving device for moving the nozzle to move a 15 accordance with the thickness or type of layer formed on the 

liquid application point on the substrate surface between a substrate surface, or the type of contaminant to be removed 

spin center and a peripheral edge of the substrate. therefrom, to assure that the results of cleaning are excellent. 

(2) Description of the Related Art When varying the inclination angle of the nozzle, the arcuate 
A conventional substrate spin cleaning apparatus is dis- ^ wntinl f t0 /? so * at *PP^™ P«J **** 

closed in Japanese Patent Publication (Unexamined) No. 20 ^ dram * 8 liquid from the nozzle coLUaes with the sub- 

1-105376. for example. This apparatus includes a high *™* * J*^. te T C ^° f 

pressure jet nozzlefor jetting ouTa cleaning liquid aTan * e subs *f ™ s ™* 

angle to the surface of a substrate (which is called a disk in * ome ™*™*»g operation tochrect fee cleaning hquid to 

the above r^bttcau^ ?° ocnl "f ? n ^zce ezch time *e 

high press^e to the substrate surface while melubstrate is 25 Ration angfe is varied. Thus the mcbnationangle of the 

spun about a vertical axis, to remove fine particles of dust nozzle 15 vanable Wlth ™* rclatlve to Ae mh *T smfa f- 

from the substrate surface. substrate spin cleaning apparatus according to the 

„ . . . , . present invention may further comprise a standby pot 

In this pnor art construction, howeverJhe high pressure Sspos^ in plan view, away fmm the substrate supported by 

jet nozzle is at a fixed angle to the substrate surface This device for receiving the deaning 

nozzle angle cannot be varied in ' accortoce with the thick- » ^ * when the nozzle is moved 

ness or type of layer formed on toe ^substrate sendee or the * for susp eodin g delivery cleaning liquid 

type of containinantto be removed therefrom There is room ^ subs ^ e . the standby^* hiving at least part of an 

for UBprovement from the vtewpomt of achieving satisfac- Mel ^ ^ ^eof located on a moving track of the 

tory substrate cleaning performance. ^ Uquid wlication ^ md level with the surface of the 

SUMMARY OF THE INVENTION substrate. 

With this construction, the cleaning liquid delivered from 
An object of the present invention is to provide a substrate me nQ2zle in ^ standby position ^ received within the inlet 
spin cleaning apparatus allowing an inclination angle of a opening plane of the standby pot regardless of variations in 
nozzle with respect to the surface of a substrate to be varied tne inclinatioa c f the nozzle relative to the substrate 
with easily in accordance with the thickness or type of layer surface 

formed on the substrate surface, or the type of contaminant ^ ^ bapttmd construction, in which the standby pot 
to be removed therefrom. has a t least part of the inlet opening plane thereof located on 

Another object of the invention is to provide a substrate mc moving track of the liquid application point and level 
spin cleaning apparatus with an improved construction to 43 ^th the surface of the substrate, allows the cleaning liquid 
dispense with a positional adjustment of a standby pot for delivered from the nozzle in the standby position to be 
receiving a cleaning liquid from a nozzle in a standby received within the inlet opening plane of the standby pot 
position, thereby to facilitating variations in nozzle angle. regardless of variations in the inclination angle of the nozzle 

Other objects of the invention will be apparent from the relative to the substrate surface. The position of the standby 
description of the preferred embodiments. 50 pot need not be adjusted when the inclination angle of the 

The above objects are fulfilled, according to the present nozzle is varied, so that ease of varying the inclination angle 
invention, by a substrate spin cleaning apparatus having a is improved. 

substrate supporting device for supporting a substrate and BRIEF DESCRIPTION OF THE DRAWINGS 

spinning the substrate about a vertical axis, a nozzle for t . 

delivering a cleaning liquid to a surface of the substrate in 55 Far * c . of ^trating the mvcntion. there are 

a pinpoint mode and under high pressure, and a nozzle showD 10 the drawings several forms which are presently 
moving device for moving the nozzle to thereby move a preferred, it being understood, however, that the invention is 
liquid application point on the substrate surface between a * ot to me arrangement and instrumentalities 

spin center and a peripheral edge of the substrate, the shown. 

apparatus comprising a nozzle holder attached to the nozzle 60 FIG. 1 is a schematic view constructed in accordance with 
moving device for supporting the nozzle at a variable vertical section of a substrate spin cleaning apparatus con- 
inclination angle respect to the surface of the substrate, and stucted in accordance with a first embodiment of the present 
an arcuate guide provided on the nozzle holder for guiding invention. 

the nozzle within a plane including the spin center and a tip FIG. 2 is a plan view of the apparatus in the first 
of the nozzle and along an imaginary circle about the spin 65 embodiment. 

center, while allowing the nozzle to deliver the cleaning FIG. 3 is an enlarged side view of a principal portion of 
liquid to the spin center. the apparatus in the first embodiment. 
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FIG. 4 is an enlarged side view of a principal portion of while delivering the cleaning liquid from the nozzle 12 to the 

a second embodiment of the invention. spin center C. by loosening the nuts IS. moving the threaded 

FIG. 5 is a section taken on line 5—5 of FIG. 4. pins 14 along the arcuate slot 13. and tightening and fixing 

the nuts 15 in desired positions. Regardless of variations in 

DETAILED DESCRIPTION OF THE 5 th c inclination angle, the cleaning liquid jetting out of the 

PREFERRED EMBODIMENTS nozzle 12 is reliably supplied to the spin center C of wafer 

Preferred embodiments of the present invention will be W when the nozzle 12 is moved horizontally. By operating 

described hereinafter with reference to the drawings. the electric motor 9 to rotate the support shaft 10. an 

As shown in FIGS. 1 through 3. a spin cleaning apparatus application point f which the cleaning liquid delivered from 

according to a first embodiment of this invention includes an " *e nozzle 12 coludes with Ae wafer surface is moved from 

electric motor I for rotating a rotary shaft 2 about a first ««" spin center C to a pmpheral edge of wafer W. With the 

vertical axis PI. A turntable 3 is attached to an upper end of nozzle 12 adjusted to an optunal inclination angle m accor- 

the rotary shaft 2 to be rotatable therewith, for supporting a ™* «** "^kness or type of kyer formed on the 

substrate cr wafer W by vacuum suction. These components wafer surface, or the type of contaminant to be removed 

constitute a substrate supporting device 4 for supporting " de^ltqtud stppkedun Mg£»iu£ 

wafer W and spinning it about the first vertical axis PL ln cooperation wuhthe spin of wafer W. effectively cleans 

In this first embodiment, the substrate supporting device *e entire w er ace. ...... 

4 includes the turntable 3 of the suction-supporting type . Further- by loosing the nuts 19 and moving the threaded 

wnich.howeva.isnotlintiUtive.Forexan^le^bstrate pins » linear slot 16. a stance fr^ toe hpof 

supporting device 4 may include a plurality of substrate 20 nozzle 12 to the wafer surface may be adjusted m acc«- 

supporting elements arranged on the turntable 3 for support- dance with the thickness or type of Uyer formed on the 

ing^fer W at peripheries thereof, with positioning^* wafer surface, or the type of contaminant to be removed 

mounted on the upper ends of the substrate supporting therefrom. 

elements for deterniining a horizontal position of wafer W. The apparatus further includes a standby pot 20 (FIGS. 2 

In this case, wafer W is supported for spinning movement in 25 and 3) disposed, in plan view, away from the wafer W 

a position spaced from the upper surface of the turntable 3. supported by the substrate supporting device 4. The standby 

The substrate supporting device 4 and wafer W thereby pot 20 receives the cleaning liquid constantly deUvered from 

supported are surrounded by a cup 5 vertically movable by <*e nozzle 12 when the nozzle 12 is moved to a standby 

a lift mechanism (not shown). Low pressure nozzles 6 are ^ Potion for suspending application of mc cleaning liquid to 

arranged outwardly and circumferentially of me cup 5 for 30 the wafer surface. This construction is effective to prevent 

delivering a cleaning liquid such as deionized water under bacteria and the like from breeding in pipes extending from 

low pressure toward the center of wafer W. a cleaning liquid source, which could otherwise result in 

An angle-shaped support arm 7 is disposed outside the to contarninate the wafer surface, 

cup 5 to be pivotable about a second vertical axis P2 by an „ The standby pot 20 has an inlet opening plane F (FIG. 3) 

electric motor (not shown). The support arm 7 includes a located on a moving track of the application point of the 

forward arm portion la having a cleaning device 8 attached cleaning liquid delivered from the nozzle 12. and level with 

to a lower end thereof for cleaning the surface of wafer W. the surface of wafer W. Thus, the standby pot 20 receives the 

Further, a support shaft 10 is disposed outside the cup 5 cleaning uquid delivered from the nozzle 12 in the standby 

and opposed toUie support arm Tacross the substrate ^ position regardless of variations in the inclination angle of 

supporting device 4. The support shaft 10 is rotatable about ^ no22lc 12 

a third vertical axis P3 by an electric motor 9. The support FIGS. 4 and 5 show a second embodiment, in which the 

shaft 10 supports a nozzle holder 11 including a first and a first support bracket 11a has a guide element 21 formed 

second support brackets 11a and 11*. The second support integral therewith. Hie guide element 21 defines an arcuate 

bracket lib supports a nozzle 12 for jetting out a cleaning 45 guide surface Fl presenting a curved surface extending 

liquid to the surface of wafer W in a pinpoint mode and along an arc described in a plane including the spin center 

under high pressure (at least 30 kg/cm 2 ). C and the up of nozzle 12 and extending through a prede- 

The nozzle 12 delivers the cleaning Uquid to the spin tcmiined range about the spin center C This construction 

center C of the substrate surface throu gh which the first axis also allows the nozzle 12 to deliver the deamng liquid to the 

PI extends (FIG. 2). In accordance with this function, the 50 spin center C of the wafer surface through which the first 

first support bracket 11a defines an arcuate slot 13 present in axis PI extends. Hie second support bracket lib has a pair 

a plane including the spin center C and the tip of the nozzle of rollers 22 attached thereto and rotatable along the 

12 This arcuate slot 13 extends through a predcterinined arcuate guide surface Fl. and a clamping bolt 23 for pressing 

range about thc spin center C. The second support bracket "P™ the surface of guide element 21 reverse to the arcuate 

lib has a pair of Areaded pins 14 projecting therefrom into 55 guide surface Fl. Thc other aspects of this embodiment are 

the arcuate slot 13. with nuts 15 screwed to the respective the same as in the first embodiment 

pj^ 14 According to the second ernrxxliment, an inclination 

The second support bracket lib defines a linear slot 16 angle of the nozzle 12 is variable about thc spin center C of 

extending toward the spin center C. A nozzle body 17 to wafer W. while delivering the cleaning Uquid from the 

which the nozzle 12 is attached has a pair of threaded pins 60 nozzle 12 to the spin center C. by loosening the clamping 

18 projecting therefrom into the linear slot 16, with nuts 19 bolt 23 and allowing the guide rollers 22 to roll along the 

screwed to the respective pins 18. Though not shown in the arcuate guide surface Fl. 

drawings, a high pressure hose connected to the nozzle 12 The arcuate slot 13 in the first emtodiment and the arcuate 

extends from the nozzle body 17 toward the support shaft guide surface Fl in the second embodiment correspond to 

10. 65 the arcuate guide. 

With the above construction, an inclinarion angle of the In the first and second embodiments, the plane including 

nozzle 12 is variable about the spin center C of wafer W. the spin center C and the tip of nozzle 12 extends vertically. 
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This plane may be inclined about an imaginary line extend- of an inlet opening plane thereof located on a moving track 

ing between the spin center C and the tip of nozzle 12. of said liquid application point and level with said surface of 

In the foregoing embodiments, the electric motor 9 is said substrate, 

operated to rotate the support shaft 10 about the third vertical 3.Asubstrate spin cleaning apparatus as defined in chum 

axis P3 to move the application point, at which the cleaning 5 2. wherein said nozzle holder includes a first support bracket 

liquid delivered from the nozzle 12 collides with the wafer attached to a support shaft included in the nozzle moving 

surface, from the spin center C to a peripheral edge of wafer device and a second support bracket supporting said nozzle, 

W. Alternatively, the support shaft 10 may be driven linearly said arcuate guide comprising an arcuate slot formed in said 

by an air cylinder or the like. These constructions constitute nrst support bracket and extending in said plane including 

the nozzle moving device. w said spin center and said tip of said nozzle and through a 

In the foregoing errdxxliments, the cleaning liquid is Redetermined range about said spin center, for guiding said 

delivered irJrmttLly from the nozzle 12 wiUi opposite ^ » * s » te t0 * e cleamQ * to said s P m 

pivotal movements of the nozzle holder 11 about the axis P3, ce °^ io daim 

wr^byme hquida^UcaUonFomt 13 3 .tterX^ support shaft Stable about a vertical 

movable only in one direction from the spin center C to a JJ wu»t™ii 

peripheral edge of wafer W A^e^^ly Ae ^aning ms ^ ^ 

Uqmd may be dehvered continuously from the nozzle 12 £ support bracket defines a linear slot 

with opposite pivotal movements of the nozzle holder 11 wnerein saiu secouu SU W~" «** 

about meaxis P3. whereby the liquid application point on extending toward said spin center, said nozzle being 

the wafe* surface is movable also from a^ripheraiedge to » attached to a nozzle body movable along 

, . . r fix able at a selected position therein, thereby to vary a 

the spin center C of water W. distant between said tip of said nozzle aiid said spin center. 

Furthermore, the cleaning liquid may be delivered con- 6 A substrate in dcani apparatus as defined in claim 

tinuously from the nozzle 12 rnoved such that the bquid 2 , whereiD aozjXc ^ltcr includes a first support bracket 

application point on the wafer surface desmt^s a locus from ^ attached tQ a ^ shaft included in the nozzle moving 

a peripheral edge past the spin center C and straight out at ^ a SCCQod support ^cket for supporting said 

a different peripheral edge of wafer W. nQ2zlc said comprising a guid c element 

In the foregoing embodiments, the entire inlet opening formed integral with said first support bracket and defining 

plane F of the standby pot 20 is a horizontal plane level with an g^dc surface presenting a curved surface extend- 

the wafer surface. The inlet opening plane F may be inclined ^ ing a j ong ^ ^ described in said plane including said spin 

instead. It is in accordance with the present invention as long ^ said tip of said nozzle and through a predeter- 

as at least part of the inlet opening plane F. preferably a mined range about said spin center, for guiding said nozzle 

center region thereof, is located on the moving track of the in a to deliver the cleaning liquid to said spin center, 

application point of the deaning liquid dehvered from the 7 A SUDStrate spiI1 cleaning apparatus as defined in claim 

nozzle 12, and level with the surface of wafer W. 35 ^ wherein said support shaft is rotatable about a vertical 

The present invention is applicable also to a substrate spin ax | s< 

cleaning apparatus for cleaning square substrates, as distinct 3 ^ substrate spin cleaning apparatus as defined in claim 

from circular substrates or wafers as in the foregoing 7 wherein said second support bracket defines a linear slot 

embodiments. extending toward said spin center, said nozzle being 

The present invention may be embodied in other specific 40 attached to a nozzle body movable along said linear slot and 

forms without departing from the spirit or essential attributes fixable at a selected position therein, thereby to vary a 

thereof and, accordingly, reference should be made to the distance between said tip of said nozzle and said spin center, 

appended claims, rather than to the foregoing specification, 9. a substrate spin deaning apparatus as defined in claim 

as indicating the scope of the invention. 7, wherein said second support bracket includes a pair of 

What is claimed is: 45 guide rollers rotatable along said arcuate guide surface, and 

1. A substrate spin cleaning apparatus comprising: a a clamping bolt for pressing upon a surface of said guide 
substrate supporting device supporting a substrate and spin- element reverse to said arcuate guide surface to fix said 
ning the substrate about an axis, a nozzle delivering a second support bracket to said first support bracket, 
deaning liquid to a surface of the substrate in a pinpoint 10. a substrate spin cleaning apparatus as defined in claim 
mode, a nozzle moving device moving the nozzle to move 50 9. wherein said second support bracket defines a linear slot 
a liquid application point on the substrate surface between a extending toward said spin center, said nozzle being 
spin center and a peripheral edge of the substrate; attached to a nozzle body movable along said linear slot and 

a nozzle holder attached to said nozzle moving device and fixable at a selected position therein, thereby to vary a 

supporting said nozzle at a variable inclination angle distance between said tip of said nozzle and said spin center, 

with respect to said surface of said substrate; and 55 11. A substrate spin deaning apparatus as defined in claim 

an arcuate guide provided on said nozzle holder and 1. wherein said nozzle holder indudes a first support bracket 

guiding said nozzle within a plane induding said spin attached to a support shaft induded in the nozzle moving 

center and a tip of said nozzle and along an imaginary device and a second support bracket supporting said nozzle, 

circle about said spin center, and allowing said nozzle said arcuate guide comprising an arcuate slot formed in said 

to deliver the deaning liquid to said spin center. 60 first support bracket and extending in said plane including 

2. A substrate spin deaning apparatus as defined in claim said spin center and said tip of said nozzle and through a 
1. further comprising a standby pot disposed, in plan view, [n-edetennined range about said spin center, for guiding said 
away from said substrate supported by said substrate sup- nozzle in a state to deliver the cleaning liquid to said spin 
porting device for receiving the deaning liquid delivered center. 

from said nozzle when said nozzle is moved to a standby 65 12. A substrate spin cleaning apparatus as defined in claim 

position for suspending delivery of said cleaning liquid 11. wherein said support shaft is rotatable about a vertical 

supply to said substrate, said standby pot having at least part axis. 
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13. A substrate spin cleaning apparatus as defined in claim attached to a nozzle body movable along said linear slot and 
11. wherein said second support bracket defines a linear slot fixable at a selected position therein, thereby to vary a 
extending toward said spin center, said nozzle being distance between said tip of said nozzle and said spin center, 
attached to a nozzle body movable along said liner slot and 17. A substrate spin cleaning apparatus as defined in claim 
fixable to a selected position therein, thereby to vary a 5 15. wherein said second support bracket includes a pair of 
distance between said tip of said nozzle and said spin center. guide rollers rotatable along said arcuate guide surface, and 

14. A substrate spin cleaning apparatus as defined in claim a clamping bolt for pressing upon a surface of said guide 
1, wherein said nozzle holder includes a first support bracket element reverse to said arcuate guide surface to fix said 
attached to a support shaft included in the nozzle moving second support bracket to said first support bracket, 
device and a second support bracket for supporting said 10 18. A substrate spin cleaning apparatus as defined in claim 
nozzle, said arcuate guide comprising a guide element 17. wherein said second support bracket defines a linear slot 
formed integral with said first support bracket and defining extending toward said spin center, said nozzle being 
an arcuate guide surface presenting a curved surface extend- attached to a nozzle body movable along said linear slot and 
ing along an arc described in said plane including said spin fixable at a selected position therein, thereby to vary a 
center and said tip of said nozzle and through a predeter- 15 distance between said tip of said nozzle and said spin center, 
mined range about said spin center, for guiding said nozzle 19. A substrate spin cleaning apparatus as defined in claim 
in a state to deliver the cleaning liquid to said spin center. 1, wherein said substrate supporting device spins the sub- 

15. A substrate spin cleaning apparatus as defined in claim strate about a vertical axis. 

14, wherein said support shaft is rotatable about a vertical 20. A substrate spin cleaning apparatus as defined in claim 
axis. 20 1. wherein said nozzle delivers said cleaning liquid under 

16. A substrate spin cleaning apparatus as defined in claim high pressure. 

15. wherein said second support bracket defines a linear slot 

extending toward said spin center, said nozzle being ***** 
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